Irritable bowel syndrome (IBS) is a prevalent functional gastrointestinal (GI) disorder that can significantly erode the quality of life (QoL) of sufferers and places a major cost burden on healthcare services. This paper reviews the literature on the impact of IBS on healthcare services and society, including a recent report on the subject, in order to formulate a plan for the future. A completely different model of care for these patients is recommended based on this review and the experience of the two authors who have been treating patients with functional GI disorders for 20 and 35 years, respectively.
Introduction
Irritable bowel syndrome (IBS) is a functional gastrointestinal (GI) disorder characterised by the presence of recurrent abdominal pain in association with abnormalities in stool frequency and form. 1 The prevalence of IBS is approximately 10% in Western countries and, due to its chronic relapsing course, up to 50% of patients consult a physician for these symptoms. 2 Early studies have suggested a low prevalence of IBS in developing countries, but more recent research has shown an increasing prevalence in newly developed and developing economies as they become more 'westernised.' IBS is more common in females and people of working age. 1, 3 According to the predominant bowel habit, defined by stool consistency and form, IBS patients are divided into subgroups which include IBS with diarrhoea (IBS-D), with constipation (IBS-C) and with mixed diarrhoea and constipation (IBS-M). 1 The World Gastroenterology Organisation has reported that up to one-third of cases are IBS-C, one third are IBS-D and a third to a half of cases are IBS-M. 4 The pathogenesis of IBS is still unclear but several mechanisms have been implicated in the pathophysiology of symptoms. These include altered GI motility, increased visceral sensitivity, abnormal processing of visceral sensations by the central nervous system, psychological abnormalities, altered mucosal immune activation and, more recently, increased intestinal permeability or an altered gut flora. 5 A recent study evaluated the behaviour of IBS symptoms, using diaries over a 21-day period while patients were not on any treatment. The results showed that in the majority of Rome IIIdefined patients with moderate severity (according to an IBS severity score), symptoms were episodic. 6 Abdominal pain was present for about half of the days and substantially overlapped with bloating episodes. The average duration of pain episodes was 3.1 days and bloating episodes was 3.5 days. The average duration of diarrhoea episodes was 2.1 days while that of constipation was 4.5 days. When pain, constipation and diarrhoea are collectively taken into account, IBS symptom episodes occur for nearly two-thirds (62.9%) of the time and patients with IBS-C have the highest proportion of days with symptoms. They also have a greater proportion of total days with pain compared with IBS-D patients. In IBS-D there is a more clear cut association between pain and occurrence of diarrhoea. This suggests a possible pathophysiological link between the gut dysfunction and the symptom. However, this seems less clear in IBS-C but pain could be related to the absence of bowel movements resulting from either increased non-propulsive or reduced motor activity. The bowel habit appears to be more stable in IBS-C than IBS-D patients, 6 who complain of unpredictability of bowel movements 7 as well as experiencing urgency more often (76.9%) than patients with IBS-C (34.7%). 8 It has been suggested that with regard to severity of IBS, 40% of individuals are mild, 35% are moderate and the remaining 25% are severe. 9 Severity of IBS is determined by symptom reports and behaviours rather than by blood tests or histopathological markers. It is currently best defined as a "biopsychosocial composite of patientreported GI and extra-intestinal symptoms, degree of disability, and illness related perceptions and behaviours". Considering the complexities involved in defining severity and the subjectivity of patient reporting, this parameter is difficult to measure and currently there is no universal consensus on what constitutes mild, moderate or severe symptoms. However, a simple and frequently used tool to assess IBS severity is represented by the IBS symptom severity score (IBS-SSS). 10 The treatment of patients with IBS, regardless of predominant bowel habit, normally starts with reassurance, education about the disorder and dietary or lifestyle advice, with the important aim of creating a good doctor-patient relationship. 1 Pharmacological treatment of IBS has traditionally involved combining drugs acting on pain (antispasmodics) with those active on either constipation (laxatives) or diarrhoea (loperamide). 1 Antidepressants are used for those not responding to initial therapy. 1 More recently, new drugs treating both pain and an altered bowel habit have been approved such as linaclotide for IBS-C and eluxadoline for IBS-D. 1 A recent report facilitated by a pharmaceutical company and co-authored by one of the authors of the current review, states that IBS represents a major burden for healthcare services and society mainly because its management is far from ideal. 11 The current review aims to summarise and critically review the relevant aspects emerging from this report, as well as other literature, to suggest a possible model of care for these patients in line with the experience of the two authors who have been treating functional GI patients for 20 and 35 years, respectively.
The burden of IBS on healthcare systems
As highlighted in one of the most complete reviews on this subject, differences in how healthcare systems are organised and financed are likely to lead to variation in the number of people with IBS choosing to consult and who they consult. 12 Moreover, some patients may choose to self-fund a physician visit and the price difference may affect who they choose to consult and how much further healthcare they utilise. However, the trends in utilisation remain broadly similar across most countries. 12 It has been reported that only up to 50% of IBS patients seek medical advice 12 and the majority of these consultations (90%) are with a general practitioner (GP). 12 It is also known that about one in 20 patients seen by GPs have a functional bowel disorder with IBS being the most frequent condition they see. 13 IBS patients have been reported to repetitively consult their GP and this can be as much as 10 times before or even after the first specialist consultation in the UK. 14 A third of patients are referred to secondary care and when this takes place two-thirds of cases are referred to a physician and the remainder to a surgeon. 15 IBS accounts for up to 50% of consultations with gastroenterologists. 16 Patients with a formal diagnosis of IBS have been reported to have an increased number of consultations per year, both in primary and secondary care, as compared with patients without this diagnosis (8.6-9.0 versus 4.6). 17 Up to 85% of IBS patients undergo an investigation, with the most frequent being an abdominal ultrasound (approximately half) and a colonoscopy (approximately one-third). 12 Moreover, they have more visits to the emergency room and episodes of hospitalisation compared with those without IBS 12 and receive twice as many appendectomies or hysterectomies, and two to three times as many cholecystectomies. 18, 19 Overall, primary care visits account for up to 30% of the total direct healthcare costs for patients with IBS, while inpatient care accounts for another 25-30%. 12 Furthermore, as these patients use a variety of medications, either over-the-counter or prescribed, these costs need to be added to those of the healthcare system. These patients also use other approaches such as complementary therapies which add to the cost of IBS to the patient themselves. Obviously, the costs of prescribed medications are more easily estimated and it has been shown that between 33-91% of IBS patients receive at least one and on average three to seven prescriptions a year. 12 As compared with people without IBS, this represents two or three more prescriptions over a year, with antispasmodics and laxatives being the most frequently prescribed. 12 In a study looking at resource utilisation across six European countries (France, Germany, Italy, Spain, Sweden and the UK) in patients with IBS-C, it was observed that the mean annual direct cost of IBS was 1363 Euros per patient. This includes the cost of medication, diagnostic tests, hospitalisations, medical consultations with specialists and nurses, and medical consultations with general/family doctors. 20 In the UK it has been calculated that IBS accounts for about 0.1% of the total National Health Service cost. 12 Interestingly, it is estimated that the total cost (direct and indirect) of IBS is comparable to that of other long-term diseases with a similar prevalence, such as asthma, migraine, hypertension or congestive heart failure. 21 The burden of IBS on society Calculating the burden to society means evaluating the impact this condition has on the welfare of the whole of society, including education, social services and industry. 12 With regard to the latter, the effect of an illness is considered in terms of loss of productivity within the workplace, either as absenteeism or presenteeism. 12 Presenteeism is assessed by asking people how much of the time while at work they feel they are not performing at their best as a result of their illness. 12 It is a difficult parameter to measure as it is subjective and is dependent on how an individual interprets this question. 12 There have been relatively few studies dealing with the cost that IBS represents to society but from the data available it appears that patients with IBS are twice as likely to take time off work as those without (absenteeism) and also have high rates of presenteeism and impairment in performing daily activities regardless of IBS subtype. 17, 22 In the UK and US, patients with IBS take an average of between 8.5 and 21.6 days off work in a year. 23 It has been estimated that absenteeism and presenteeism due to IBS amounts to an annual loss per patient of $748 in Canada (1996), 24 US$335 in UK 25 and $812 in Iran. 26 In 2005, a US banking organisation calculated that their total productivity loss attributable to IBS was $7737 per patient annually irrespective of bowel habit subtype. 27 In Denmark, the median annual cost due to absenteeism was $1508 per IBS patient. 28 Looking at factors influencing work impairment, the severity of IBS has been found to be a significant predictor of the proportion of work and activity impairment, overall work impairment and missed work time. 29 Interestingly, time off work and work impairment for IBS seems to be greater than for 'legitimate' diseases such as asthma or psychiatric disorders such as social phobia. 21 However, it has been reported that in only 60% of cases do employers recognize this as a valid reason for absence. 30 Also to be considered as costs to society are those related to those caring for or living with people with IBS. It has been reported that the burden on these individuals is comparable to that of partners of people with dementia and greater than that of carers of terminal cancer patients. 31 The burden of IBS on patient quality of life Quality of life (QoL) is usually measured by questionnaires which normally incorporate the emotional, social and physical dimensions of the life of an individual. For research purposes, this can be recorded in a variety of ways such as a score from very poor to excellent or even in terms of the degree to which a patient might trade life expectancy in order to improve their health. QoL can be measured using generic instruments generalised to all conditions or disease specific instruments such as those designed specifically for IBS. 12 European and North American IBS studies have shown relatively consistent reductions in overall mean patient-reported QoL scores (e.g. EQ-5D rating scale) versus the general population. 12 However, the degree of IBS impact on QoL components may differ between IBS populations in different countries. Therefore, the full understanding of the impact of IBS on QoL is difficult to determine. For example, IBS patients from Mexico reported significantly lower scores on 'body image' and 'health worry,' and a substantial 'interference with activities' in the overall score compared with patients from North Carolina, USA. 32 Symptom severity, especially in relation to bowel function or abdominal pain, has been shown to have the most important effect on reducing QoL in IBS. 33, 34 Patients with IBS report uncertainty and unpredictability, with loss of freedom, spontaneity, social contacts, and feelings of fearfulness, shame and embarrassment. Psychological symptoms have an additive effect on reducing QoL. 33 Moreover, the lack of understanding by family, friends, and physicians of the effects of the disorder on the individual and the reality of their emotions and adaptive behaviours further complicates the life of these patients. 34 A US survey (n = 350) found that two-thirds of respondents reported missing an average of over 10 activities or social events over a three month period due to IBS, equivalent to one activity per week. 35 A study of 243 Rome III-diagnosed patients that evaluated IBS-specific QoL using the IBS-QoL questionnaire suggested that IBS-D and IBS-M patients have lower IBS-QoL than IBS-C patients. 36 Indeed, they reported more interference with daily activities and food avoidance than patients with IBS-C. In contrast, different IBS subtypes did not differ in the remaining subscales: dysphoria, health worries, sexual health and body image.
Interestingly, European and North American IBS studies have demonstrated that the reduction in overall mean EQ-5D scores (0.62-0.75) is similar to those observed in other organic GI disorders, such as inflammatory bowel disease (IBD) (0.77-0.92), coeliac disease (0.82-0.84) and potentially treatable colorectal cancer (0.76-0.85). 12 An aspect almost never considered, is the impact on IBS patients of out-of-pocket costs, loss of earnings and the effect on their partner or relatives. 12 As already reported above, IBS patients frequently use over-the-counter medications, complementary medicine or choose to pay for private consultations and these costs have never been assessed. Furthermore, the costs of absenteeism have always been considered from the perspective of the employer but not as loss of earnings for patients, who have even been reported to completely stop work in about 12% of cases. 12 Indeed, the burden of IBS extends beyond patients to family members, friends and carers. Studies have demonstrated that QoL can be lower in partners than the patients themselves and IBS partners report higher burden scores than partners of healthy controls. 31 Many partners say they have not gone on holiday for many years or not even gone out to a restaurant. Once again, higher IBS illness severity is seen to be associated with higher partner burden. When it comes to relationships about one-third of IBS partners believed that IBS frequently interfered with their sexual relationship. 31 This correlated with the partner's perception that patients use IBS as an excuse to avoid sex. In a study evaluating sexual function in IBS women as compared with IBD and patients with duodenal ulcer, it has been demonstrated that, excluding psychiatric comorbidities, 77% of IBS patients report sexual dysfunction as compared with 29% of IBD and 14% of patients with ulcers. 37 To illustrate the impact of IBS on patients, it is worth noting that 13.5% of patients would be willing to accept at least a 1/1000 chance of death and 10.1% would accept at least a 1/1000 risk of serious or permanent side effects from a medication to achieve perfect health. Those with the greatest degree of IBS severity were those that were most likely to accept risk. 38 In secondary and tertiary care, IBS is also associated with a significant risk of suicide which is unrelated to any co-existent depression. 39 
Conclusions concerning the global impact of IBS and limitations of the current literature
Looking at these data, it is clear that in terms of burden for the healthcare system most of the costs are driven by repetitive GP consultations or emergency care and inpatient stays. There are also the costs of unnecessary investigations as well as many hidden costs related to the use of other medications and complementary treatments. The latter increase the costs for patients but, if reimbursed, add to the costs to the healthcare system.
In terms of the burden on society, these patients represent a cost as a result of being off work more frequently than colleagues without a functional GI disorder and even those with organic diseases with a similar prevalence in the population. Presenteeism and reduced work productivity can also add to the costs of disease but currently there are no reliable estimates of this in relation to IBS. In addition, better instruments for capturing these issues need to be developed.
From the above, it is clear that the total burden of IBS on the patient, their partners, their relatives and society has not yet been fully evaluated, although it is already apparent that it is just as bad as that of organic disease. We still need more information on absenteeism and presenteeism in IBS patients and whether attendance and productivity at work is also affected in their partners and relatives. These issues could indicate a cost to society that, to date, has been completely ignored.
It is important to underline that this picture of the global impact of IBS is based on relatively few, mostly retrospective, studies frequently with methodological issues. The current gaps in the literature need to be filled with high quality studies.
However, in the meantime, is there anything we can do?
Let us try to put IBS into the context of real world clinical practice
The diagnosis of IBS relies on criteria developed by experts in the field which are called the Rome criteria. 1 They have now reached a fourth edition and are currently primarily used to identify IBS patients for clinical trials and have been frequently perceived as too difficult to apply in clinical practice. 1 Moreover, the recently released Rome IV criteria have been criticised as found to be more restrictive than the Rome III ones. Applying these criteria, indeed, the prevalence of IBS is reported as 5.7% compared with 10.7% using Rome III. 40 Does this mean that 50% of those patients diagnosed with IBS by the Rome III method do not now have IBS? Of course not. This difference was brought about by the apparently minor change of requiring pain three times a month for Rome III compared with once a week for Rome IV. 40 In contrast the elimination of discomfort from the criteria and the requirement that changes in the frequency or consistency of stools need to be temporally related with abdominal pain but not necessarily follow it, did not contribute significantly to the reduction in prevalence of IBS from Rome III to Rome IV. 40 It is, therefore, possible that Rome IV criteria identify patients with more severe and frequent symptoms and future studies will have to clarify this aspect. 40 However, for the time being, it would be probably best to use the Rome IV criteria, especially as they have been shown to have very good specificity. 40 They are still somewhat cumbersome to use but this should soon be overcome by internet aides that are being developed to be available at the point of care. 40 In any case, it should be noted that these criteria in general do actually reflect how clinicians identify these patients. The presence of chronic symptoms for >6 months of abdominal pain, relieved or related to defaecation, and associated with changes in stool consistency strongly raise the possibility of IBS. If this is then associated with negative results from limited investigations, often with the observation that symptoms can worsen with stress, the diagnosis can be made with some confidence. In a recent study it has been shown that a combination of the absence of nocturnal defaecation, a high somatisation score on the Patient Health Questionnaire-12 (PHQ-12), a normal haemoglobin and a normal C-reactive protein (CRP) results in a positive likelihood ratio of 7-17 and a specificity for symptom-based Rome III criteria for IBS of ⩾95%. 41 Once the diagnosis is clear then these patients can be treated according to 'guidelines' using evidence-based treatments suggested by the Rome IV committee. 1 But, if this is so simple, where is the problem?
First-line physicians working in busy, pressured clinical practice need to know exactly which tests are necessary and which are superfluous in a patient in whom they suspect IBS. In addition, they need to know in what order to introduce treatment options, bearing in mind that availability of some medications varies considerably between countries. Another critical decision is when to refer patients to secondary care. This is likely to be a general gastroenterologist and, in an ideal world, there should also be available a gastroenterologist specialising in functional GI disorders to whom more challenging patients can be referred for further treatment and possibly more specialised investigation.
Based on the experience of the two co-authors of the present review, taking into account the Rome criteria and what is feasible in the real world clinical practice of GPs, at least in Europe, first-line screening should include: a full blood count, CRP, liver function tests, electrolytes, ferritin, thyroid-stimulating hormone and a coeliac screen. A stool sample for faecal calprotectin is advisable in any situation where there is a possibility of IBD and stool analysis for an infective or parasitic cause should be considered when appropriate. In patients with rectal bleeding or who are over the age of 50, or in whom there is a suspicion of colonic malignancy, referral for appropriate investigation is mandatory. Following negative screening, GPs could start a first-line treatment based on reassurance, education about the disorder and lifestyle advice. Simple and practical dietary advice as suggested by the UK Dietitian Association 42 is nearly always useful and pharmacological treatment should be considered if necessary. The latter could be an antispasmodic, possibly associated with a laxative in IBS-C or with an anti-diarrhoea medication in IBS-D. Using an evidence-based approach, peppermint oil is worth considering and is also widely available in European countries. 43 Hyoscine is useful for episodes of acute pain and opiates should be avoided at all costs. 44 Availability of antispasmodics does vary across different countries but, where available, otilonium, pinaverium and cimetropium bromide can be used. 43 However, it should be remembered that the actual evidence on antispasmodics, although positive, is based on a rather poor quality literature. 43 In addition, we do not have any information about the effect of antispasmodics in different IBS subgroups. 43 With regard to laxatives, macrogol is the most cost-effective agent which has been shown to benefit constipation both in the short and longterm 43 but has not been shown to necessarily relieve abdominal pain. 43 Loperamide is the most frequently used medication for diarrhoea and there is some evidence of benefit in these patients, even though it does not relieve abdominal pain. 43 Duration of treatment depends upon the frequency and intensity of symptoms. 43 Consequently, 'as necessary' use of antispasmodics may be all that is required but when patients have continuous symptoms, more prolonged and regular treatment may be needed. Fortunately, antispasmodics are safe and, therefore, if long-term use is required this should not be a cause for concern. The response to treatment can be assessed by simply asking for a subjective evaluation by patients, however, or if a more objective assessment is felt important, the IBS-SSS provides this in a questionnaire which can be completed very quickly. 10 This approach, combined with GP education (provision of teaching sessions as well as an IBS diagnosis and management algorithm supplied on a desktop app) has been recently demonstrated to be cost-effective and to reduce secondary care referral in the UK. 45 If this approach to treatment fails to bring about a satisfactory improvement, or if there is any diagnostic uncertainty, then referral to secondary care needs to be considered.
Time to think about IBS-specific models of care?
In recent years, there has been a strong trend towards sub-specialist care for individual conditions, such as IBD. 46 Patients with IBD are now managed by a team of people led by a gastroenterologist with specific expertise in the management of this condition. This multidisciplinary team will include specialist nurses, pharmacists, dieticians and, where necessary, dedicated surgeons. Indeed, it would be considered inappropriate these days for a gastroenterologist to manage these patients entirely on their own.
In contrast, there are no similar models of care for functional bowel disorders, despite IBS being 10 times as common as IBD. 1 There are guidelines on the management of IBS 1 but no information on how the overall care of these patients should be provided.
Experience in treating IBS patients suggests that they exhibit an even more complex pattern of disease than IBD and, so far, there are far less effective treatments. 47 In the absence of biological markers for functional GI disorders, it is necessary for the functional gastroenterologist to know which investigations are most appropriate, interpret the patient's symptoms and decide on an appropriate course of management. Regrettably, there is a great shortage of functional gastroenterologists at present and we urgently need to develop ways of attracting suitable applicants to this subspecialty. The modern gastroenterologist tends to be very 'technical' favouring an investigational and interventional approach to their specialty. This is partly due to the fact that this is what is required by the modern hospital in order to cope with the huge numbers of patients requiring endoscopic and related interventional techniques. However, 50% of the gastroenterologist's workload consists of functional GI disorders and yet these conditions are given very little time in medical school training. If we are going to solve the problem of providing good care to patients with functional GI disorders the process has to start in medical schools where these conditions are given equal emphasis to other, what are currently considered, more 'serious' conditions. It is unlikely that a patient with IBS has ever featured in a final medical student examination and, therefore, students are unlikely to have knowledge of such conditions high on their agenda.
Over recent years there has been considerable progress in improving our understanding of the pathogenesis and pathophysiological mechanisms of functional GI disorders 1 and this has been assisted by the development of new ways of assessing gut function, such as high resolution manometry and magnetic resonance imaging 48, 49 and, no doubt, further techniques will be forthcoming in the future. This has also been associated with important work on evidence-based assessment of the efficacy of the drugs used to treat these patients, which has helped to clarify their role in the management of IBS. It has also helped to identify gaps in our knowledge which need addressing. 47 Hopefully, this progress will result in internationally agreed guidelines on management as now seen in IBD and it is encouraging to see that the US Food and Drug Administration and European Medicines Agency are now gradually harmonising their approach to functional GI disorders which will reduce the confusion that surrounds these conditions for so many gastroenterologists and results in patients placing a huge burden on healthcare systems and society worldwide.
Given the large numbers of patients with GI disorders, in particular IBS, a case could be made for the creation of functional GI centres of excellence where the more severe forms of the condition could be referred. Such centres could also provide training programmes for functional gastroenterologists. This would allow more research to take place as well as the provision of more sophisticated investigation and the development of new investigational techniques and, hopefully, biological markers. The role of surgery in functional GI disorders remains very controversial and a centre of excellence where surgeons and functional gastroenterologists could work closely together would enable the role of surgery in these conditions to be far better defined. This could significantly reduce the burden of 'surgical cripples' who are currently seen in many tertiary care centres. Inappropriate surgery, and even investigation, can also result from the fact that patients with IBS and other functional GI disorders often complain of a range of non-colonic symptoms. These include constant tiredness, low backache, chest pain, urinary symptoms, as well as gynaecological symptoms. 1 If these symptoms are more prominent than the GI symptoms, the GP may refer the patient to the wrong speciality where interventions that are not necessary can take place.
Another advantage of functional GI centres would be the development of a model of care which includes collaboration with specialists who deal with functional disorders in other systems, such as fibromyalgia and pelvic pain. The psychological aspects of functional disorders rarely need the help of a psychiatrist but psychologists could play a pivotal role in care as well as helping to develop behavioural treatments which have been consistently shown to be effective in reducing symptoms. Lastly, such centres could even provide a 'hub and spoke' approach to treatment with specialist nurses rotating into general practices in order to try and treat patients early in the hope that they do not get into the secondary and tertiary care spiral.
For a variety of reasons, including revolutionary new treatments, the prevalence of some diseases is likely to dramatically decline in the future. If the medical workforce does not respond to this change it is possible that there could be a surplus of consultants in some specialties and deficiencies in others, especially those that are currently less popular. In gastroenterology, IBD is almost inevitably going to come under better control in the not-too-distant future and consequently, the burden of functional GI disorders is proportionately going to become greater and greater. It is, therefore, essential that steps are taken to try and make functional GI disorders, as well as functional disorders in other specialities, more attractive to young doctors. This will need a concerted effort from specialists and patient organisations to encourage better engagement in this area from medical schools, governments, medical charities and pharmaceutical companies.
